Tantalum(V) and niobium(V) are two transition metals found in the vanadium triad in the periodic table, with very similar chemical properties, and always occur together in nature. Both elements have hard metal centres and the halido species are known to readily hydrolyse to form relatively unreactive oxido species, which severely inhibit bidentate ligand coordination to these metal centres.
[1] Accordingly, in-depth investigations of the coordinative preferences of these elements remain elusive.
In this present investigation of tantalum(V) and niobium(V) complexes, a range of functionalized mono-charged bidentate ligands (L,L'-Bid -) has been used in synthesis, in an attempt to study the variation in Differences in coordination modes and crystal packing of these isostructural complexes have been identified in an attempt to gain insight into these compounds to assist in predictions of properties for future use.
Additionally, to further evaluate the electronic environment experienced by the niobium(V) and tantalum(V) centres in these complexes, a solution-state kinetic study of the substitution reactions of [NbCl 6 ] -and [ TaCl 6 ] -with a range of β-diketones as entering ligands was undertaken. These results will also be reported and correlated to entering ligand electronic characteristics. 
